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(54) LIGHT EMITTING DIODE AND METHOD FOR MANUFACTURING THE SAME 

(57) Abstract: 

PURPOSE: A light emitting diode and a method for 
manufacturing the same are provided to improve the 
conductivity of the light emitting diode by performing 
the heat treatment process under NH3 or N2 
atmosphere. CONSTITUTION: The first epitaxial layer u-jjg^J 
(12), an active layer(13), and the second epitaxial 
layer(14) are sequentially formed on a 
semiconductor substrate(1 1 ). By patterning the 
active layer(13) and the second epitaxial layer{14) 3 a 
predetermined area of the first epitaxial layer(12) is 
exposed. Then, the first to third metal layers are 

sequentially formed on the first and second epitaxial layers(1 2,1 4). The first and second electrodes are 
formed on the first and second epitaxial layered 2,1 4), respectively, by patterning the first to third metals. 
Then, the second electrode is exposed by patterning photoresist(1 8) formed on the first and second 
epitaxial layered 2, 14). After that, the photoresist{1 8) is removed. 
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(54) UK- c»0[£S SJ n sflSSM 



St© c|-o| ° = S! n. THi^bj-ScHI #a 3d°^., £R 5So| ^asm H|s#sjo[ sHilopi *\o[ 

oi, Si pt! o||Ji|a|-aS'feH>ll GaTi=, Al#, Auf°£ o|^-CH£! #a|o)| S^ffl, P S o||n|eq^S^2| 

X1|S|*h a S3 oil £1 ell^l^S-g g-gfj. ^, 500~900t^| ££2f NH 3 , N 2 § o|J=. *h^l fi-^lolW <g 

M\ 1 aE lH*| *tl1dE-£ 7|#o|| a|-E c|-o|j£=s[ *i|SgH# IS^ D J£. 

XH| 2a£ m*| x)|2d£t & Bl-goll c|-o|a = s| x(|3Sg§# soi^-b §3EfS.£. 

J5||3.E£. m. ago|| cc[-s. *j-=y- c|-o!£H.S Mo^fe T^EtSJEOl^h 

E°!a| ^S.J¥-S-oj| cHeh-^-ssl 
11 : 12 : nti o||ii| £tj-ig# 
13 : that- 14 : pS o)|s[a|M# 
1 5 : GaTi# 1 6 : M% 
17 : AuS 1 8 : 51 Hl^liH 

&gOf ^&f£r ?I0 St Z2 gOt 
& WS-E Sta c|-o|S = o|| a«| £ g E )-oj (Doping type)o!I ^|^o| g=© S^f ^ US 

C|-0|£= ^ ZL 7E||sa-tf Oil 3dO|Ch. 



£ 1aoi[ £A|g ti^go^ A^oio-f 7|£K1)^M| n§ »*»« iS^I^J nS oll^^#(2)# 

^IcK ZLE.IH, r ,S oil ^^#(2)4^1 ^g(3) a pt! pil ol|s|a|<tf S(4)« US 

o| OH, nH Si# A|-S*h21 pi! Mg# A^t^L ZLS-Ill, nil % pS o|| e| ^-M#(2,4)-& 

£ 1bof| £A|a *[at ^o|, Ara^a^(photolithoorphy) S! A|Zfg«*S 1^S(3] p§ a]|^|^^#(4)# 4d 

£ 1co|[ £A|sj u^^ol, id pS oj|^|iH^g( 2i 4) 3Soi| x|[ 1 ^B^y^oi nS oii^l^^ 

*{2)S| i#A|^JcK nsljl, n* oj|JE|q^^(2)S 3L»»a1 1 SBoll Ti§(5), AIS 

(6), Ti©(5) ZLE]^, Au^(7)# §&m:n Ej nE_^ = (| ift _ 0 ff)ggo S *1I 1 ^S*^t SI *il 1 ^^Ml 

S^S Ti#(5), Al§(6), TiS(5) ZLEU, Au©(7)# *i|7-i^o=| n« H^t^h 

E. Idol! £A|@ fl-ol, nS 3^* E&H- nil iJ pS oil *I^S(2,4)£i So]| *][ 2 ^m^iS *H&iy 
oW pS 0ii^-S§(4)£[ S^*^# A !&^K =12-111, pS Oi[H|*j^(4)# *il 2 

°HcHf Ti#(5), CrS(8), TTS(5) ZLalHl, Au#(7)# «ti ohm Ej = J=-S = (lift-off )*S H £ 31 2 SHrSj- §J 

xi| 2 SJ-^sj-^-ofl S^g Ti#(5) 3 Cr-BtS}, Ti#(5) zleIh, Au§(7)# xiWS^ pij S^S SSffl c K 

o|h[- g-o| SHtf c:|-o|s..£s| ^S^l-S c+S^ S^K 

i 1do|| £a|hi h^F ao|, a[h[o]o] 7|B(D^o|| S^sI^nS timmt&teW, ofln|«Ufl»(2)^s| figg 
s^ofl fi^£|*b»^«(3) 31 pH 0H|n|Bhi^S(4)JiK nS o||n|HU(ft(2)#s| ^*j<*<*oi| S^H|J1 Ti#(5) 3 Al#(6), 
TIS(5) ZLE|Z1 Au»(7)^S o|^oiS nfl 3^4, oi|n] ££j^§(4)^| ^ggs4o|| S^JE|21 TISC5), Cr.g(a), 

rises) 3Ei2i AuS(7)a^ oi^ois p ^ a^H^ ^aa^. 

t 3^ S^A| nS^|^ Au/Ti/AI/Ti, p«o«fe Au/Ti/Cr/Ti^ ^«o| ^^JL Hj^ 

#s|o|q.. 

f;IJE^o| ^-E ^ cipo|^^-l- ^ItHA-j-^ £SH(dopant}# °|-o| ^S(high doping)!- a|?=|o^ 

x|°} J 3ho| ^§#A|^ g^- oj|3i|q-a^c>i| a^(crack)*o| S^i|oi ghg- c(-o[ ££°| ^^W^^K 

^-g^ o|sh S-^ ^I3# tHS of7| ^|tt ^iH^ i?! Ei-oj (Doping type) oil £M|£io| S^* S-^^N 

Ef^s^a a-a ^oi^^ 5-j zl mzs^m ^i^^-b^i ^ ^-^01 91^1 



o\o.[ g-^ tt^ op| ^[Et -g- S"So]| ^ cfo| 2.^ §y zl ^1^^^-^ ntf 3^ pS S^o| GaTiS 

Al^ 3 Au^im o|^oHSo][ zl^o] 81 

& Ua^l c|-s. fg^ngg^S a^-§ *A|oii H^^oil 01 c.[. 



S i£ fg^ 5D0~900*C^I NH 3l N 2 W 0\± ^[B] *°*\7\0{\A-\ S*|a|SfeGl| oi^ 

i 2a lK^I _E 2db & y-S^I c|-oI.2. = £| sfl^ggg Mo^^-b SSEtflEOlch 

S 2acH| iA|g uh^h ao| 3 t?H3Jo| &h A|-n|-o|o) 7|©(1 1 )^o\\ nS »£«« o||ji| aj-*IS(1 2)* 

nap, n* o||3i|a(«S{i2)^oj| fl^3jo S ^s(i 3 ) |= p § £3*13 p« 

ol[n|«Ud*(14)« BIS^IS ^^Aj^lcK 

oittH, 9! pH °il*[^#(12, 14)-&GaN£L£ 

o|o| : _E2boHI awaoi, AhS^B#(photolithogrphy) &^S(13) a pt! oll^-HS 

(u)s<d^sj^^i7^i-o^ ns on am s(i2)s] 8jaa^#jt«Aia^. 

-LEIZL, £ 2cO\\ bWBOl, nS & pS <H|nm^#(12, 14)£M GaTI«(15), Al#(16) Au#(1 7)# 

£*H*|SS §ah^ ^ GaTi#(15), AIS(16) ZLE|:n Au*(1 7)# y*W nS o||iE|BHjB(12)*l SJSS^cHI^ 
HI 1 S^^H, pS cH| n|il(aS{14)s| ^SS^&ll^ XHS 2 S^m. 

0|dH a GaTi#(15)s| ^ b 200-300 A o s H£»^k 

GaTlS(15W Au*(17)A|-o|a| Al»(16)« GaTi#(1 5)^ Au*(1 7)^fl| atofffe tHI b|o) (barrier) 

0}0] f El 260\\ ^a[£| ao|, *][ 1 , Xi| 2 ittt 9J pg ftO 2,1 4) SSoi] 51 eMI^M 

d8)# s^oi-ji nH^y^hoi n 2 inS^i^k zlbih, aii 2 astF sat s^ai^ *ii 

o | llH 3 tf*|a| NH 3 BE-b N* ctI^I^p £f 500~900°ca| ol-f-cH^lcK 

ol^a-ol, f£^ 7H| 1, a1| 2 a^£| E|-ojo| S§£[^ o|^b s^k 

NH 3 ^-b N 2 ^P|o]|Ai ^rS, ^#^|cH Sib ^1 2 S^a| GaTig(15)-B Sfh^ GaTiN# 

o||n|qA|g( 14 )a ^igo|| 3^ £ |oi ?i-b GaTi#(15)0| GaTiN °S 3^*1 , P^ °fl ^I^l^&d 4)a| GaN^|Ai 
NO| GaTi#(15)°^ SttV=|of u^fe ^o^JI a*|3} N#o| p ^ cH|n|^(^S(1 4)Sfi q m*s\o\ ^ s 
# ?HaicH(hole carrier)#o| a^a^K 

Xil 1 NH 3 SE-b N 2 ' -&^|7|o]| Cp|A^E[|o]|Ai o|7HB|£|-b 3d^rlW. 

ZLB| oi| ir|EEjA| g(i2)£| GaN^I^I N#o| n § oflu] N-g#(12)a| T^IS^l S^^lcH GaTiS(1 5)£S 

aj-A4H|o^ HH^Lfgo^ nS oj|n|ii|-MS(l2)cH| a ^h?||a|o| (electron carrier)#ol S^ScK 

nB |^ Zi □:)-§- ^ah o_e^ y-o^-b M^. &1I^I^M(18}# A-ilTH^ £g efoi (Doping type)cH| a^lSlol §£f 
m ^ 5ib as cfo| o = 5 a^^j-cK 

£ 3* * ^ScHI ^r# ^3 c|-o| Moi^-b ^p-^^SiolcK 

±3°\\ uffif &o|, a|-ii|-o|cH 7|e(n)4WI i^£|^ nS o||3E|ii|-a«(i 2}^K n« o|| s|S|-ag(l 2}4J-s| 

g^oil S^^- »-S»(i3) ^ PS oj[n|q^§(i4)^K nS o||5il^^ *(12)#S| alSS^oB S^^IJI GaTi§ 
(15), AIS(16) =LB[ZL AU #(17)°^. Ol^CHS n ^ *\^JL[ t p «| oi[u| 6I|«»(1 4)^S| iJ*jg^jo][ S^e)^ GaTi 

^(15), AIS(16) zl£|z! Aug(l7).^^ o|^oj^! pS T^^q-. 



SM, ^ ei-SJ (Doping typeH fiMIBol ^a|o|| ^ah^o^ e^^ZL ^£J ^ Slc+. 

6»l, NH 3 N 2 -g-*|7|cM a*ia|t!-os-tt| £9 e^o| jl[ #a|oi| o||ii|i!|<tg$oll i+ol £go| s]ol g 

St 1 *! 

7|^Aj.oj| xi| 1 oi|nm^#, ffl-^S na|2L 7H| 2 cH|n|Etj^S-g S^He r^SJ; ^ah^ °j xh| 2 o|| 

1 , A 2, *l| 3 ^m^L^ A 1 , *|| 2, *i| 3 3^r«« BHE-iy AJ-7I 7cf| 1 oj| n| q 

^#°| ^go^^oii^ xi| 1 S^S, 4M *ll 2 oHn[q^$^| tfgs^oll-fc JH| 2 £R* S^ofe £M *il 1 , 

*ii 2 *ii 1, xii 2 o^m^n sa^i n^yiji-oi ^i 2 

^H; zie-I JL £PI A 2 3=»e ^^El^l-Il Apj e.-H*[^M-!- H7i^[^ iSoW o|¥ 

o-is# any- CI-012.H *ti^a-s. 

°i A-| i 7H| 1, *i| 2 oMMIflSe GaN°^ ^o|£H *I|S&SI. 

^l1tJ-o]| 5i0Ul *I1 1 g^r#€- GaTi°^, 7H| 2 a^fi-S AI°S, *tl 3 ir^#^ Au^-sL ^g«S ofe 

c|-0|£ = sfl^B^. 

*l|1tH>|| jJlof-M, n\ 1 S^S^I ^l-b 200-300 A tttitt* ^§£S *fe cfo|2=. *|3EWfil. 

21CHAH, Bflalfe 500~900°c^| o( = oig# ^gss c|-o| ££ *teBHH. 

sflllMI Sio-fA-i, fl»lB|fe NH 3 , N 2 5 ftfl7lo|H o|=cHS# ofe ^ C|-O|oc 

t=r - 

7|Q-ycH| £gs|-b n\ 1 o)|sm^§; 4J-7| x\\ 1 o||E|ei|^Sfi| g^S^oj| ^g£[cH S! ?HI 2 ofl je| 

fe^l 3E|| 1 o)!s|i«-a#s| ^SS^o)| GaTiS, AIS, Auf°S o|^.o|5! x|| 1 g^; &7\ *\\ 2 o|| 

E |a^go| ^^o^wo)| GaTi#, AIS, AuS^.^. o\^-o]^\ x\\ 2 a&shoi f^^S °F 

3fl7tWI SUol-fci, fl| 1, i|| 2 <H|n|6!j^S^ GaN°^. ^ ^ a[0\3.^. 



